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BIRER IR R G0 o A A

PR Ah 4 IR it 1% 27 5 R (whole embryo culture,
WEC) & — Tk 2l ) 1) 56 & W iR 78 A8 2R S0 17
ERALEEAR, FEH TR RS E WA
K& E ML 2= ) 5T 00 V0 16 3 1 A i VR G 5 1
PBLEISE, HET, T WECHWFFE il 3%
Erh T EL Y, X T K WECH BF 5T IR
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Ak T AN [ K B B BER P EQ T BT iR ke 2E 47 1A SR B
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1.1 L&

20144F4—5 1, i TIRONE B R R4
I A 5 BB AR 2 8% | R TC . B IE R
VI DG Sl B £ 0 I 05 ) 3200 9 a0 Ok B8 Ay 12~
17 °Co S5 HT R VT G- fil M £ 550 A 56 1 A Vg
KB FEEKAF T, R R32, KA HAE K52 om,
$837 cm, 30 cmo A BKEEFIMS-222(20
mg/L), #E10~15 min, fFfEFIEAS, HF
fil Ailf £ Sk 38 s n IR i, B8 T AR 2 0k kA
Bt MR . R L PRRRE
LW rrdabs, PP ER A R R
B8 R LU0 A0 M E A2 K B M 4 R B AR RS
FELI MR, T 13, FAE YR A R IR AR
LESQUE IR

R 1 FRFEMENEFRRMERER
Tab.1 Biological indicators and gonad index of
female S. schlegeli
iR/ Ri/em HE/g MERE/g  TERAAREU%

‘Ela::tf body body net gonad gonadosomatic
weight length  weight  weight index
4.15 878.0 325 646.6 139.8 21.62
4.18 880.3 33.0 660.7 151.9 22.99
4.19 653.4 25.0 515.6 65.4 12.68
4.24 814.2 30.6 629.8 85.6 13.59
4.24 683.4 28.2 539.3 66.9 12.40
4.24 871.0 31.8 630.4 145.6 23.09
43 785.3 32.0 564.7 98.7 17.47
5.5 808.7 31.0 635.5 84.7 13.32
5.5 769.3 30.0 679.8 76.2 11.21
5.9 752.6 30.0 556.4 100.1 17.99
5.14 742.8 32.0 586.2 69.6 11.87
5.14 816.3 30.5 655.1 68.0 10.38
5.20 783.2 32.0 614.4 74.8 12.17
L 787.6 30.7 608.8 94.4 15.44

mean
e PR R B %)= IR /5 F <100
Notes: gonadosomatic index(%)= gonad weight/net weightx100
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1.2 BAREFROARRSS

T B0 G 2B 1025 1 52 6 O SR G A8 B 1R
TE o I = S £ R N DR N R E L 2N N T
T, T LA 52 56 Bk $ LA K Bl B A0 8 A B R K
VB R B R B FR 0 R 7 (3 2) o LB A A
PR 5 % 1500 mLZE K 1, FH 1 mol/LAYHCIE
TIpHZE7.4~7.8,

R2 BKEFTEFFERMKELS
Tab.2 Formulation of physiological saline of

marine teleost

k5 reagents H /A& weight/dose

NaCl 6.750 g
KCl 0.300 g
NaHCO; 0.100 g
NaH,PO, 0.170 g
CaCl, 0.125¢g
MgCl, 0.175 ¢
Tris 4.800 g
&I glucose 0.500 g
#6553 penicillin-streptomycin 50 000 U

WA AR & BBUBRIEH | R
To M B G F- e f0 B, Je i HIMS-2225% H
IR 80, SRS 1 mLBAK B B2 FH 1 5 4%
JE IR EBOHT S I o K ARA A 6 I VR T4 °C
KA EE 6 h, SRJETE12 000 r/min N H IR & L
10 min, B35 BORAS 70 IGCP- Sl v, ¥ T4 °C
vKAE R

HFRTFanIpE Mg F A& fifk 5 SR A HE
PRI A & 2V OIS, DIBE R 2% vh il

(PBS)STL/K LB HREAEASIK G b, LUlg
P EL 1 mLAY 3 28 ol (W vyl AR 1 DG - fih B S
HAAH o K HIAF S5 LA 12 000 r/min' i 2 0
10 min, B LW, B T4 CORHM A% .
PBSZE i AL 777 . FREX8.500 g NaCl, 7.055¢
Na,HPO,-12H,0, 0.520 g NaH,PO,-2H,0! T
1000 mLZEM K, I 1 mol/LIY AR M pHZE 7.2,
Jif 4 1MiL% A Hyclone R 32 i 4 1L 1E (SV30087)

1.3 SHARNEEF R

SEHG R TSP IRRE IR . DK A
FeHEPRER K QUK B £ 28 A BRER K +1%1 (R
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S IR 5 W AR A5 £0 38 A BRER K+ 1% [GF
il B S L1513 5 @il K - fa 28 A B R K +1%
G4 L3 5 O K A B a2 A B K +1%14 [
fily i 375 +1 %07 EC -l B S A1 2530 S2H B IR K
FRWIH B A 500 mL, #H T 1000 mLEEARF, H
1 mol/LIYE BRI T pHE 7.4, 4H 18H KBUL T
R ARIG , 47 19 H 3RA540 T S i H BRI Y
WRRG 43 B K SRS [R] ) 35 FR A T 15 5%
14 BEFFE

HARAT 1 IR JIG 43 5T %A 500 mL3% 5% i
AIBERR R, A BERRH200~3004, TR SR .
[F TGRS, KR HIFE15~16 °C, JF[H]
iR 23 R R B 3R = RN & & AR R B AR
b R AT S 4 i 52 K5 B0 DL KR i 2% 1o A ' iR
(16L : 8D), 24 hAN[E]Wr e <, HEFH24 hHE 0 1/219
BIKRE IR, BERR 12 il AE B 2H B AR B R R
pHANER
1.5 WEidF

fife Ml SR OB R BN L, B
BP0 T 2B A -, FHNikon X H i U8 M Ak
TR o R 2% LR 5 L 32 0 ik TS & B B
B fEMRRG AT ARSI SRS, W) B R
20~60 minHURE 1R, S5 AR hERE 1R, HURERS
FREBTHZEIWS G E T RMET, X2
5 O RN VR IR 08 B e A R AT 3 2 A WK A 45
0ok, ARYE & BN O 90 R E IR RG & H R I
J¥, JF B4 k8 I 0 8 38 AR AL R AE 2E AT 43
B AL S, o 38 5 Eb 3R] — R R Y 32 oK B AR i
TESHEEFR W R KBGO0, FIW S B [CF-filh
JVR i g A 85 5 ) B AR S TR

2 4R

21 FREEHERNLBMNFRELZBIFE
VF LGP 6l 32 K5 B0 Ok & A Bk i Ui i on 3
Bk, mEaSORE G, SHERZE. T
£ M (1.14£0.01) mm, 7E/KE15~16 °C, ¥
22~26, pH 7.4, IRHMREFRAF VR Tl 32 4 O
KB EWEN B MR RKRATEI0d, HTFK
S il i £ R £ RS (R AN TR, R4 LA (R I £
PE IR UG S5 M RS B, RS Tl A AR M Ak
W, RERAE4—5 M fa BP 5 BAE 2R, BT L
YE R R A2 B IE AL T 52 05 99 0 1 52 0K5 O K 2 AR

K, GBI R I WG U0 8 55 5 0 3240 g
WY o ARAT BT TGO IR G B9 R Sh K I L SR
3, WM& B REE WSO EIRR

22 EIBEBFRIMEFIRARE

MIERERGA T B R RO IE R R iR
TR0 AN G, BANI LT, WEE
EARNHIUTH, £ B R FRAEI N kB
P ed. DB MRS IR S0 P IR IR 1 Kk G O TT
DIAR s, 55 4L (I K R B A 28 A B AR K+ 1% 1
F S fih 1y 355 + 1% 3/ G SF- i B9 S5 20 2 50 3% 1 iR i
REWRESRY, ERKEERN, F60h, 54
(T /K By 01 6 AR R KO R3S = 2 (T /K R 1 #2.28
AR ER K 1% 1[Gl B S U5 IRz,
62 ho 5 DU ZH (il 7K B £ 2 A B ER K +1% 06 4 1L
B E BRI ZE, 7ERT 2% BB
B, & E dOR I g, SRR K E R
B ZE K

A5 RS A Tk B LA aY IR R z
I SNES, WA WG N A B R, 7
W BR & B ER L, TR GGl v 5 —
2H (V8 7K B R £ 25 A B ER 7K + 1% 1 BC - il 1l 75 ) #n
5 T 40 (G K R B £2 25 2F PR AR 7K +1 %478 FG - il ifi
B +1%00 AL S )R T meth o S0 9
WORON S A e, S — 41 O KR 0 28 A B
AR Z(FS).

3 iR

MR 4l A S 06 W8 25 2R, 455 At 0 28 A
Kb gEl e, A DURRR Pl iR G & R R
SR I 3 Y 770 S 1 I 229 N
FUBIES B B0 . Bk L L PRI S0 B RO AL
W AW WEE TR PR G & B r927 1 A
R E B CREFE3240 I Z AT i &k B ),
JF HAf R T & A BHI IR IG K& 5 18 5808 At
(B9 o WEEELE R RN, e TRARON L,
el =R STy NE 2 1 = e S N
B, FTEMIABWEY, WIRIRRA REAR
W, OF H IR BRI AW, X5 K2 408K
g AR, (B30 T4 & il MOE S R EIR
B KV 7S 26 fi (Hexagrammos otakii)%5", VIFES
HRTR CCT- il 0 B A S8 A 0 LS R A A
G RIS B AT SRS Hh 1 TCOF il 4 Ui 9 7
SLEFE . BEARASREAE RSN S FR 00 55 T S il —
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Tab.3 Stages and characteristics of embryonic development in S. schlegeli

KA RE R ] JRRG R B £ EAIE
developmental stages developmental duration main characteristics of embryonic development
3240 i A 56 min BT S SUN L, TEB2A Bk, HEFIRE ST
6441 iy 1 1 h 50 min JRALEATER6 IR 2L, TR 64N R/ANAN— 1 53 348k
EZOR ! 2h 40 min S0 0 AR A5 /N H T
G GA 22 Ve YA B 4l AR 7E N e =

P 2 h 38 min %ﬁ;%m&%ﬂﬁm,ﬂﬁiﬁﬁd,Emgﬁ
R 2h 25 min TEMES, EEIEIR
L h Y 2h 12 min FEIR T R, A0 B E AR A
TR 2h 45 min BERIDLALTE, AN Z IR Or B ) e P R
i 4h 56 min ;ZE}%W,WEWE%%EMW.%ET@W
53 I 4 5h 30 min AL FEIZE ), )R RN L1/2
5 f R g 4 5h 55 min JRE TR L12, Wah ETRIRE
JH A 33 6 h 10 min JUR A % R 375 T
2 R 6 h 20 min Rz, it

AR B A 6 h 40 min S IR AL, P IR 5

VU5 3 2h 20 min WL 4%}
ayler gl 6 h 50 min WL 6%
L 44 6 h 30 min LT 105}
T 8 h 30 min L5 125%6F
RWAYINEE: 8 h 40 min L 1636

Wr 9% 44 8 h 20 min AR5 5 HE I — % SOIR (¥ 07 38
=38 10 h 50 min AR it e 4 [ IR 2 2
LBk 14 h 30 min OWETTERBESD, A R EP2~37k

s L 16 h 20 min FRREC BRI, AT 4a 3]
HA T B 12 h 30 min S0 5 HY T JBLSOIR (K FE A
LR 08 3 14h JURAS G 0 0 880 B S o R
IR B 18 h 20 min DFBFEWN, EFEH50~607K
Ha 23 h 40 min JRAR (3N SEANE . 45 )
HrE A3 17 h 30 min MBI, 2 2 ST

i BN E B BRSSO IR LR, NR

Notes: the corresponding translation of every developmental stage can be found

U AZ K B = OB ) SE B IR e F . HBESY
0l 8 A ) e 1 30 ) IR B R AT AR AR IR, e sk
BN AR, SMAEE MR, ARl
FEAREN P FQ P il RS G ORI B 3R 2 18], A
RV FCF- il 32085 B0 & B 0B R 2975200 ho
o TSN G IR A eS8 2 B AR N R F AT
e I 445 2R S 045 Y e R - il ) R e
TN o BRI AR e T R B0 AR ) 2 0F 5 S ik
b, BRI A A, X S AN
TR AR AR KR ZER], eI, S
e ] LA SV FQF- S A A AR, (HOR 2
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in the note of plate, the same below

)4 B A W0 R AT £, I 5 TR AL £ B SR P A
KB IGIE AT R AR o

M TARRR, BT DLAE 4 8 9 A
i, SERWBA T RNRTT 20, "IfE
BUEWT RS, (DL U FC - b G
TEANF R IR, HEFER . EFRE.
B B9 S I R 3 R A AR R X . TR
SHAFBEFRBT, HHAEFRNORIREE
R 3R A 38 23 3 2 e PRR i g ), T S D 2
FXT B, O BCA S — K58 B IR AR K
7, M DL B S5 RGE N E LAER A 2R T2 B
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Tab.4 The result of initial embryos which are in high blastula stage in vitro culture

I [A] F—H Fit ] EoA i (] | it [A] e i ] FIH
time _first group time second group time __third group Time __fourth group time __fifth group
0h [ 38 0h [ 98] 0h e SE IR 0h e ST Oh E i
2h FENE 2h B 2h BN 4h FE NG 4h BN
4h TR0 4 8h TG 4] 8h e 8h J5 i e 44 8h JiR )17 R 4
8h Ji IV 34 10h J5 Y I 44 10h Ji % 4 16 h JR A B4 14h JEAA B
10h JiE A H B A 18h JI A H B 40 12h Ji 17 JV 6 44 32h AR 2% H T4 26h PR R
28h FUiERYN 32h PHER R 24h JR A 4 B 46 h VYL HA 32h R 2 H B
30h AR 2 H B 40 h AR 2% H B 38h PHEE IR 52h VaVIISEE::| 40h YL
40h VUL A 42h VIR 42h VYL A 57h RRINEE: 43h VaVilIsE: |
42h VaVISEE:L| 48h VaVIISEE:E| 48h VaY/ISEE: | 59h + T 48h RRINEE ]
50h RNINEE: 55h RRISEE:E 50h AR INEE:| 67h RAY IR 51h T AT
55h + AT 59h + AT 57h + AT 60 h RaYIN:E:
62h T 66 h WAVISEE:E! 62h RVAYINEE:

RS VERERLTRELIANEFRER
Tab.5 The result of initial embryos which are in

crystal stage in vitro culture

K E I [E]
KEM B time

the duration B ETH E=H A FEHA
of development first second third fourth fifth
group group group group group

SR H L 0h 0h 0h 0h 0h
UL P ek 7 12h 14h 16 h 16 h 10h
HA TR 25h 27h 29h 30h 23 h
ORI 33h 31h 35h 36h 32h
F o 47h 37h 45h 44h 35h
R4k 3t 53h 40h 53h 51h 38h
KA (1] 90 h 60 h 77h 75h 57h
i

. 70% 40% 60% 60% 80%
hatching rate

W RGNS, RE RN —E
SR E B, H R T O 3 R B S A 215
S b A TR R R T R IR IR I kB R R AT
o R MG EWIAL IR . A8, 4
JHLAAR 1 K5 358 T S g i oOm A, i B L) & A
ESPJ NI W A st A = e I ek iR N
Wigerh R, ARG IR AR S 10% ) iR
A IV 2 Rl FE R, (ARG T, WG
2 1ML YA 1 B 75 W R IR iR & B R AR I 22
F WG AR 1T AT REAS FABC/F DG fil S0 R i 4 A1
KRy, nlges ARy R RRA .

ARBFFE R, V5 I i 52 K5 51 0 IR i 7 25
AT AT ARG, E— R TR IRl R &
FERE AT SRR A B R X R, HERH AR
Ty e AR AN 56 W — A e R IR R K B o FEAS B
FE, RIS UG K E B B A iR
BE, SAAS [R] (4 55 5% Wi #0 se A iR i & & 275 L
W, HZ )5 &I RN FEBY B S i
LA, SRR [F] A B SR AL AR RE MR G R
2B, HRE R 5 AT e — R rh & dfsET
Martyn % £L 28 46 6 (0 IR B iEA T T AR AN B 3R 5K
8, JFIEAT T HEELSLER, R IR AT I IR i F)
T4 ARPR A x4 i R i A A R
HEAT THESE, EX PR LR A EE B W
St B o AW AE RS IR A R P BRI R T HE R
W R FE M pH A8 4k, RIAET2 b5, FHhEEMN
22 B FHRI28, TMipHERETET.SHE A, XRWBIE
JERFH e vl BE R SE T IR, [N A IR G PE T ) 38
AR, HHEBMBBERKKR., ®REF ST
JE TR TR BCE A S5 F A K Ir#k . Haas-Andela™
A O ¥ BE BB A5 9 G ISR 5 T IR R A TR Y
B, FEILscs, MM e i A7 N B A7
FIREE R ASRE R IS OP ¥ 9, IER I OLN, Bk
AT f0 R EEAE R AR R F — B |, 2 5P e
W 3 — 22 B2 BE A 7= H o i Lindeman %5 " /7E X BE
Lyt (Danio rerio) IRIG MW ST HEH, 763245 DD
G & BB, 2RO b FORBER R R
I RNAF —$6 56 [ B g 300G . 35 5 WG 179 41 it
A R . T DL TR A A B, AR
MG SRR R R E T, AR IR R A AR
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(BRI T A RN AR F R BE 68 1E 7 51 3R
N oAk, S BRI B 6 15 7 WP A I I T
Ji, AREIEW AT 2R

SRS S0 0V TGO il 1 AR S0 3 R R B R
AT THRSE, WART TR IR WA I 1 i
HH), IR T —seyB AR, EA A TE
ROMNEFRBOAE T, R 58 R — K S8 2
UALLER Y0V 4= U Sy -snitnda g 1IN
KE WS FR, I8 B AR T U PRI O 3R
WHEREREE AT, L AN AT 5T O 5520 S0 o
SN O L VR I A B SR PN T A2 B R 1 5 A TR o
[l M o> T A 2e B, AW R iR iR S
B TRRER , IR BRI R OCHEE A
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The developmental morphology of ovoviviparous
Sebastes schlegeli in vitro culture

ZHAO Ji, FENG Qichao, WEN Haishen"
(College of Fishery, Ocean University of China, Qingdao 266003, China)

Abstract: In order to explore the developmental embryo morphology in vitro culture and design the most optimal
embryo medium for Sebastes schlegeli, physiological saline as the main formula set as control group (first group)
was respectively supplemented with 1% serum of S. schlegeli (second group), 1% homogenate of ovarian tissue of
S. schlegeli (third group), 1% fetal bovine serum (fourth group), 1% serum of S. schlegeli and 1% homogenate of
ovarian tissue of S. schlegeli (fifth group), which formed into five different media. High blastocyst stage and
crystal stage were respectively set as the original embryonic phase, and then were placed in the above five different
media. According to the observation and records, present study found that when the original embryonic stage was
high blastocyst stage , although embryo in every group can develop to 16-sarcomere stage, developmental speed
and duration greatly varied. The fifth group displayed fastest developmental speed for 60 h, the fourth groups show
the worst performance for 67 h and the speeds of the rest of the groups were between the fourth group and fifth
group; when the initial stage was crystal phase, the fifth had the fastest speed for 57 h and the highest hatching rate
at 80%. The second possessed identical speed, but had lowest hatching ability for 40%. Research showed that,
under the in vitro culture condition, it needed about 200 h to make fertilized eggs develop to newly hatched larvae

and it was the fifth embryonic medium that made the embryo have fastest developmental speed in S. schlegeli.
Key words: Sebastes schlegeli; embryonic development; in vitro culture; embryonic medium
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Plate Embryonic development of S. schlegeli
1. 32-cell stage; 2. 64-cell stages; 3. multi-cell stage; 4. morula stage; 5. high blastula stage; 6. middle blastula-stage; 7. late blastula stage; 8. early
gastrula stage; 9. middle gastrula stage; 10. late gastrula stage; 11. embryo body stage; 12. neurulation stage; 13. optic vesicle stage; 14. 4-sarcomere
stage; 15. 6-sarcomere stage; 16. 10-sarcomere stage; 17. 10-sarcomere stage(positive); 18. 12-sarcomere stage; 19. 16-sarcomere stage; 20. 16-
sarcomere stage(side); 21. otic vesicle stage; 22. ail-bud stage; 23. heart-beating stage; 24. crystal stage; 25. otolith appearance stage; 26. embryo

movement stage; 27. heart development stage; 28. pre-hatching stage; 29. hatching stage; 30. newly hatched larvae
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